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DETAILED ACTION 



Status of Claims 

1. Claims 1-16 are pending. 

2. Claims 1-16 are rejected. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claim 16 recites the limitation "the catalyst" in line 1. There is insufficient 
antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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7. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

8. Claims 1-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Surmatis, (US 3,932,485), Schulz et al. (US 4,182,731), Pommer et al. (US 3,006,939) 
and Schleich et al. (US 4,254,281). 

9. The rejected claims cover, inter alia, the process for preparing vitamin A acetate 
of the formula (I) by reacting beta-vinylinol of formula (II) with triphenylphosphine in the 
presence of sulfuric acid to give C1 5 salt of the formula (III) with the salt being hydrogen 
sulfate and/or methylsulfate. Subsequent to the preparation of the C15 salt, the C15 
salt is reacted with C5 acetate of formula (IV) in a Wittig reaction in water as 
solvent and in the presence of a base to form the vitamin A acetate. The 
synthesis of C15 salt of formula (III) starts with the beta-vinylionol in a solvent 
consisting of methanol, water and aliphatic, cyclic or aromatic hydrocarbons 
having 5 to 8 carbon atoms. Dependent claims 2-15 are drawn to the work up and 
optimization of the final product. Dependent claim 16 recites the use of a catalyst 
mixture which appears to be a species of the solvent mixture of claim 1 . 
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10. Surmatis teaches the process for making the Wittig salt (phosphonium salt) by 
reacting the triarylphosphine of formula I with an alcohol of formula ll-D in the presence 
of a weak organic base with a strong acid in an inert organic solvent. In Examples 1 
and 2, it is disclosed that a mixture of solvents (that includes aliphatic, cyclic or aromatic 
hydrocarbons) and the acid were first mixed together, then the triphenylphosphine and 
vinyl-beta-ionol were added all at once. Surmatis states that the Wittig salts are useful 
for the preparation of vitamin A. (see column 1 , lines 7-9). 

Surmatis fails to disclose: i) the beta-vinyl inol in a solvent mixture of methanol, 
water and aliphatic, cyclic or aromatic hydrocarbons having 5 to 8 carbon atoms, prior 
to reacting with the triphenylphosphine in the presence of sulfuric acid, and ii) the Wittig 
reaction for making the vitamin A acetate. 

Schleich et al. discloses the process for manufacturing vitamin A acetate by 
reacting the salt formed by the reaction of vinyl-beta-ionol (beta-vinylionol) and 
triphenylphosphine with an aqueous solution of acid selected from sulfuric acid, a 
bisulfate, phosphoric acid or hydrochloric acid, with a y-acetoxytiglic aldehyde (C5 
acetate) (Wittig reaction). The salt of Schleich et al. is a beta- 
ionylidenethyltriphenylphosphonium salt (C15 salt). Schleich et al. discloses a Wittig 
reaction that uses y-acetoxytiglic aldehyde (C5 Acetate) in the vitamin A acetate 
process, (see column 1, line 14 - 15). Further, water is used as the solvent in the 
vitamin A acetate process of the Wittig reaction, (see column 1, lines 15 - 22). 
Additionally, it is stated that the presence of a base is required in the reaction, one such 
base being ammonia, (see column 1 , lines 43 - 45 and line 51 ). 
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Schleich et al. fails to disclose that the process for making the beta- 
ionylidenethyltriphenylphosphonium salt (C15 salt) includes the use of a solvent 
mixture. 

For additional discussions on Surmatis and Schleich, Applicant is directed to the 
Examiner comments in the Office Action mailed September 12, 2007. 

Schulz et al. discloses the process for preparing aqueous solutions of 
polyenyltriarylphosphonium salts in organic solvents by driving off the solvent with 
steam, part of the steam being allowed to condense, (see Abstract). Schulz et al. 
discloses the basic reaction to obtain phosphonium salts which includes the use of 
solvents, with some of the best yields obtained when methanol is used as a solvent, 
(see column 1, lines 29-33 and 56-62). Schultz et al. discloses a listing of solvents that 
have been used in the reaction to make the polyenyltriarylphosphonium salt, this list 
includes lower aliphatic alcohols and benzene (aromatic with 5-9 carbons) (see column 
1, lines 36-44). Schulz et al. states that the reaction process for making phosphonium 
salts requires a solvent; especially when sulfuric acid is used as the proton donor, (see 
column 2, lines 14-16). Additonally, the reaction temperature ranges between 30°C to 
120°C. (see column 2, lines 36-40). Further, it is disclosed in Example 8 the process of 
forming phosphonium salt entails a reaction that takes triphenylphosphine adds it to 
isobutanol and concentrated sulfuric acid, then to this mixture vinyl-beta-ionol was add 
and water. 

Pommer et al. disclose the process for producing beta-cyclogeranylidene series 
with one such compound being formula VII. Pommer et al. states that starting from a 
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beta-ionol it is possible in a single stage to obtain crystalline vitamin A acid or its salts 
by reacting beta-ionol (VII) in the presence of an organic solvent or solvent mixture 
with a hydrohalide of a triarylphosphine. (see column 3, lines 21-25). 

Applicant's claimed invention incorporates the solvent mixture with the beta- 
vinylionol prior to the addition of the triphenylphosphine and sulfuric acid, in the 
preparation of the C15 salt of formula ill. The prior arts of Surmatis, Schulz and 
Pommer teach processes for making the polyenyltriarylphosphonium salts, wherein the 
reaction process uses solvents such as inert organic solvents, alcohols, water and 
solvent mixtures. The solvents are incorporated in the reaction process in a variety of 
sequences. Applicant's process for making the salt of formula (III) changes the 
sequence steps for adding the solvent mixture. The selection of any order of performing 
process steps is prima facie obvious in the absence of new or unexpected results; In re 
Gibson, 39 F2d 975, 5 USPQ 230 (CCPA 1930). Selection of any order of mixing 
ingredients is prima facie obvious. 

With regard to the multitude of ranges of solvent mixtures used in the synthesis 
of the salt of formula (III), Applicant is directed to the Examiner's comments on page 7 
of the Office Action mailed September 12, 2007. 

For the reasons set forth above and those set out in the Office Action of 
September 12, 2007, It would have been obvious to one of ordinary skill in the art at the 
time the claimed invention was made to prepare a C15 salt of formula (III) as suggested 
by Surmatis, Schulz and Pommer; then use the salt in a subsequent Wittig reaction 
where water is the solvent and a base is used as suggested by Schleich et al., which 
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teaches the use of a beta-ionylidenethyltriphenylphosphonium hydrogen sulfate salt in a 
Wittig type of reaction to make vitamin A acetate, to produce the vitamin A acetate of 
formula (I) as set out in Applicant's claimed process with success. 

Therefore, all the claimed elements were known in the prior art and one skilled in 
the art could have combined the elements as clamed by known methods with no 
change in their respective functions, and the combination would have yielded 
predictable results to one of ordinary skill in the art at the time of the invention. KSR 
International Co. v. Teleflex Inc., 550 U.S. , 82 USPQ2d 1385 (U.S. 2007). 

Response to Amendment 

1 1 . The amendment to claims 1 , 2, 5, 7, 8 and 9, and new claim 1 6 filed January 1 1 , 
2008 have been entered. 

Response to Arguments 

12. Applicant's arguments, see page 6, filed January 11, 20008, with respect to 
claims 2, 5, 7, 8 and 9 have been fully considered and are persuasive. The 112 second 
paragraph rejection of to claims 2, 5, 7, 8 and 9 has been withdrawn. 

13. Applicant's arguments with respect to claims have been considered but are moot 
in view of the new ground(s) of rejection. 

14. Applicant's arguments, see page 8, with respect to claims 1, 5 and 12 have been 
fully considered and are persuasive. The provisional obviousness-type double 
patenting rejection of claims 1, 5 and 12 has been withdrawn. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to YATE K. CUTLIFF whose telephone number is 
(571 )272-9067. The examiner can normally be reached on M-TH 8:30 a.m. - 5:00 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Yvonne Eyler can be reached on (571) 272 - 0871. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Yate K. Cutliff 
Patent Examiner 
Group Art Unit 1621 
Technology Center 1600 

/Samuel A. Barts/ 
Primary Examiner 
Art Unit 1621 



